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[57] ABSTRACT 

Animal's coats are deodorized and optionally treated in 
other manners by the application thereto of a composi- 
tion comprising a crystalline siliceous molecular sieve 
which has been at least partially activated with respect 
to organic molecular species and in which at least about 
90 percent of the framework tetrahedra! oxide units are 
SiO: tetrahedra and which have a sorptive capacity for 
water at 25° C. and 4.6 torr of less than 10 weight per- 
cent. 

4 Claims, No Drawings 
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DEODORIZING COMPOSITIONS FOR ANIMAL ^^^'^^^^^^ *« 

GROOMING It will thus be apparent to those of routine skill in the 

• ... , a . rt that whl,e the present animal-grooming composi- 
Thisapplicatio^nts a contmuation-in-partofcopend- 5 tions can contain a wide variety of organic constituents 

m g application JSer No. 067,977, filed Jun. 30, 1987, including fragrances, such constituents must be presem 

now U.S^ Pat No. 4,795,482. in a form or in limited quantities such that the capacity 

1. F.eld of the Invention of the siliceous molecular sieve adsorbents for odor- 
The present invention relates m general to the treat- causing organic species is less than completely satisfied, 

ment of animals arid more particularly to the method for 10 preferably totally unsatisfied. Organic species which are 

deodorizing animal s fur or skin by the topical applica- too large to enter the pores of the molecular sieve can 

tion of a composition comprising at least one species of be present in unlimited amounts, for example, provided 

crystalline siliceous molecular sieve having certain they are not coated on the molecular sieve crystals in a 

physical and chemical properties hereinafter elucidated. manner to prohibit the entry into the pore system of the 

The invention further relates to compositions useful in 15 odor-causing organic species to be removed from the 

the practice of the deodorizing process. animals skin or coat. Even organic molecular species 

2. Description of the Prior Art which have molecular dimensions small enough to enter 
A number of compositions for treating the fur and or tne P ores of the molecular sieve can, if adsorbed or 

skin of pet animals to remove or reduce their character- absorbed more strongly, such as by chemisorption, on 
istic animal odor have heretofore been proposed. By far 20 other adsorptive constituents of the overall composition 
the most common of such formulations are primarily can be P re sent in the present compositions, 
shampoos which are intended to remove the bulk of the * . Accordingly, the compositions of the present inven- 
odors by conventional washing and to cover or mask ! ! on can c ° nt a*n. in addition to the siliceous molecular 
the residual odors with a strong fragrance. Since the sieve adsoroen t$. conventional grooming materials such 
readily available scents are those which are standard in 25 ^ insect * cid es, hair conditioners, detergents and repel- 
the cosmetic industry, the masking fragrances tend to ia " ts * 

vaporize rapidly and function for only a few hours. As Inert diluents, i.e. inorganic oxides or salts which are 
one solution to this problem it has been proposed in U.S. not narmfu! 10 tne animal's coat or skin or harmful if 
Pat. No. 4,668,434 to provide a non toxic, slow release in S ested during the animal's own rooming of itself, or 
system that may conveniently be added to most animal 30 a Sg lo rnerating agents can suitably be incorporated into 
skin application products Particularly it is proposed to . formulatlon in order to affect the physical charac- 
pre mix a commercial fragrance with a vinyl copolymer tensncs of the product and facilitate application of, and 
before incorporation into the animal skin product, 'such relentI0n on the animals skin and coat of, the essential 
as shampoo, insect repellant or insecticide, to be applied « s,lice0us molecular sieve adsorbent materials. Agglom- 
to the animal coat. 35 eralinfi a & ents are especially beneficial when the treat- 

ing composition is in the form of a powder by forming 
SUMMARY OF THE INVENTION larger particles of the powdered constituents so that the 

It has now been found that unpleasant animal odors J^l? of the P r o d "cer tend to remain at the point of 
can be greatly reduced or eliminated for considerable «, Ho^f^T,^ ^ amm ? * C ° at ? th ? lhan formin 6 
periods of time by applying to the animal's coat or skin *° ^.Tt^TI ^ T dlStnb f ° n 

a composition which is preferably free of fragrance «"J T ac . h,eved Typical agglomerat.ng agents include 
constituents. This composition consists essentially of a ^ h'* ' ^ ^ "Tt fl ? Ur ' 

siliceous molecular sieve in which at least about 90, and ^T^^S^ "* ^ ^ 
preferably at least about 95 percent of the framework 45 The silir!L..r.nM~..i. " 
tetrahedral oxide units are SiO: tetrahedra, which have 45 th ™ " ' " To nhf^^VT^ ™ P ' 0yed 
a sorptive capacity for water at 25' C and 4 6 torr practice of the invention include the microporous 

o jui^u c « F av.uy iut wdicr n ti ano t.o torr crystalline aluminos cates, i.e. the zeolitic molecular 
water vapor pressure ofless than 10 wetght percent, and sieves as well a5 the so ca , ed J™ ^SorpTs W th 
whtch are at least partially activated with respect to respect t0 the laMer composilionSi th ^3 a .te 
organic molecular spec.es. By the term at east partially 50 are ideally formed entirel? of Stetrahe^al unh bu 
activated with respect to organic molecular species as the as-syn.hesized forms commonirSain a tieas 
used herein « meant a capacity to preferentially adsorb, trace of a]uminunl derjve * SKlSrin™ 

when imt.ally appl.ed to the animal being treated at irnpuri , ies in the s thesis $ TheXmMcate 

east one odorous organic molecu ar spec.es presem on Secular sieves comprise the large clas^ of w II Lno^ 
the animal Isskm or fur. Thus while the molecular sieve 55 crystalline zeolites. These high-silica molecular™ 
can contain the maximum adsorbed water content for are either commercially available or are prepared by 
the atmospheric conditions in which the animal ,s situ- methods, well known in the art, involving direct hydro- 
ated, the adsorbed loading of odorous organic molecu- thermal synthesis or involving certain types of crvstal 
lar species must be less than the maximum under the lattice dealuminations. A comprehensive review article 
conditions prevailing at the time of treatment of the 60 by E. M. Flanigen concerning both "high" Si/Al zeo- 
ammal. The treating composition can contain from li tes and silica molecular sieves is published in "Proc 
about 0.5 up to 10 percent, preferably from about 0.5 to 5th Int. Conf. Zeolites, Naples 1980" L V C Rees" 
99 percent, by weight of the aforesaid siliceous molecu- ed., Heyden, London, pp. 760-780. This article is incor- 
lar sieve material. The remainder of the treating compo- porated herein by reference. 

sition is comprised of either inert materials or other 65 It is a critical aspect of the present invention that the 
constituents of animal grooming compositions which adsorptive capacity for water of the siliceous molecular 
are conventional m the art and which do not prevent sieve is less than 10, preferably less than 6 weight per- 
the active siliceous molecular sieve material from ad- cent at 25" C. and a water vapor pressure of 4 6 torr In 
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the case of aluminosilicate molecular sieves, those use- water of hydration is also removed. Upon exposure to 
ful in the present compositions for use in the present the atmosphere a portion of the water of hydration is 
treating process have framework Si0 2 /Ah0 3 molar reacquired, but this does not affect the characteristics of 

n "Sri ? LT^ t r P i Cferab y fTOm 2° the molecular sieve which ™ «*ntial for the practice 

to 500. All of the siliceous molecular sieves suitably 5 n r tbp nr «„ f ; n ^«t; rt « ; * *u i i • 

employed have pore diameters of at least 5.5, and pref- ^^'^T^^ ^J*?" T* ^ 
erably at least 6.2, Angstroms. employed in either a hydrated or dehydrated state, but 
The efficacy of the molecular sieves employed in the ,n « eneral ^dehydrated state is preferred. In the case 
practice of the present invention is not dependent upon °[ mOSt u of the dealu ™™tion procedures referred to 
the presence of the water of hydration present in the 10 3b0Ve l the onginal water of dehydration is also re- 
internal cavities of the microporous structure as a result moved . and can similarly be replaced, if desired, for the 
of their hydrothermal formation. In fact, at least a major practice of the invention. 

proportion, usually substantially all, of this original } x snould be pointed out that it is the framework 
water of hydration is removed in the process of remov- S1O2/AI2O3 ratio which is important. This is not neces- 
ing any pore blocking templating agent which may be 15 tne s™* ratio as would be indicated by conven- 
present in the adsorbent. Calcination effectively re- tional wet chemical analysis. Especially in this case 
moves the organic moieties. Also, water washing or when dealumination has been accomplished by high 
washing with a caustic or dilute mineral acid solution is temperature steaming treatments wherein aluminum- 
ad vantageously utilized to remove extraneous synthesis containing tetrahedral units of the zeolite are destroyed, 
reagents from the pore system. Lowering of the alkali 20 but the aluminum values remain, at least in part, in the 
metal content, particularly the non zeolitic, i.e H oc- zeolite crystals. For such zeolite products resort must 
eluded alkali metal compounds can also be beneficial. be had to other analytical methods such is X ray and 
These procedures also serve to remove the original NMR. One such steam treated zeolite Y composition, 

Wa i Cr rl TZn °\ ■ v , • denominated LZ-10, has been found to be particularly 

Many of the synthetic zeolites prepared using organic 25 useful in the practice of tne t J J 
templating agents are readily prepared m a highly sih- when uti]ized in combination P with lh * si]ica ^J^rph 

ceous form— some even from reaction mixtures which c ;iir a iitA tu r * »hi^» puiymurpn 
have no intentionally added aluminum. These zeolites * h £ J* fS^T^ /S^!? L , Z : 10 T ! S c desc " bed 

are markedly organophilic and include ZSM-5 (U.S. " de * ai) ^ *?^° r f'?*:™ and m US ' a PP lica ' 

Pat. No. 3,702,886); ZSM 11 (U.S. Pat, No. 3,709,979)- 30 tI0 " Ser ' N °' 880 ' 561 filed Feb ' 23 ' 1978 ' A 

ZSM 35 (U.S. Pat. No. 4,016,245): ZSM 23 (U.S. Pat. a PP ears t0 be obtained by such a combination of molec- 

No. 4,076.842); and ZSM 38 (U.S. Pat. No. 4,046,859) to uIar s,eves In a11 P ro P°rtions, but each type of adsorbent 

name only a few. It has been found that the silica molec- 1S P refera bly present in an amount of at least 10 percent 

ular sieves known as silicalite and F-silicalite are panic- based on xht tota | weight of the two adsorbents (hy- 

ularly suitable for use in the present invention and are 35 drated weight basis). 

thus preferred. These materials are disclosed in U.S. A verv wide variety of odor sources, i.e. organic 

Pat. No. 4,061,724 and 4,073,865. respectively. To the molecular species, can be removed from an animal's 

extent the aforesaid siliceous sieves are synthesized to coat or skin, whether originating with the animal or 

have SiOj/AhOj ratios greater than 35, they are fre- acquired by contact with extraneous materials.Even the 

quently suitable for use in the present process without 40 very strong and offensive odor of skunk is effectively 
any additional treatment to increase their degree of removed by the presnt compositions. The overall class 

hydrophobicity. Molecular sieves which cannot be di- of substances which can be removed includes both 

rectly synthesized to have both sufficiently high Si/Al pleasant and unpleasant odors as perceived by human 

and/or degree of hydrophobicity ratios can be sub- beings. For that reason the intentional application of 

jected to dealumination techniques, fluorine treatments 45 masking fragrances to animals treated by the present 

and the like, which result in organophilic zeolite prod- p roC ess is actually counter productive in that it imposes 

ucts. High temperature steaming procedures for treat- • additional burdens on the deodorizing molecular sieves, 

ing zeolite Y which result in hydrophobic product The unplcasam odors suitably remo * ed jnclude those 

forms are repor ted I by P. K^Maher et aL "Molecular attributed t0 - c Species y cIassifiab]e in Qne of 

Sieve Zeolites/* Advan Chem. Ser. 101, American 50 r^n™,;™ rilK „ J\ 

Chemical Society, Washington D.C. 1971, p266. A ^^^T^^'a r k ■ , 
more recently reported procedure applicable to zeolite « SatU ated 0r "grated a^hatic acids and aide- 
species generally, involves dealumination lattice site. h * des comainin * a «"« * ^OOH or -CHO group 
This process is disclosed in Skeels et al. U.S. Pat. No. and comainm S less than 12 carbon atoms, such as acetic, 
4,503,023 issued Mar. 5, 1985. Halogen or halide com- 55 P ro P lomc « butvnc » vaI enc, isovaleric (alpha-methyl- 
pound treatments for zeolites to increase their hydro- butyric), caproic and caprylic acids, 
phobicity are disclosed in U.S. Pat. No. 4,569,833 and (b) or S amc su,fur containing compounds in which the 
No. 4,297,335. valence of the sulfur atom is less than 6, especially those 
With respect to the foregoing adsorbents, it is impor- in which the valence of sulfur is 2, such as the sulfhy- 
tant that the pore system be open so that the internal 60 dryl compounds, i.e. mercaptans and thiophenols of the 
cavities of the crystals be accessible to the odor mole- general formula R-S-H wherein "R" represents an alkyl 
cules. In the case of the aluminosilicates or silica poly- or alkenyl group containing from 1 to 8 carbon atoms or 
morphs produced using large organic templating ions a phenyl or substituted phenyl group containing from 6 
such as tetraalkylammonium ions, it is necessary to to 9 carbon atoms; the sulfides of the general formula 
remove charge balancing organic ions and any oc- 65 R— (S) rt — R wherein n has a value of from 1 to 4 and 
eluded templating material in order to permit adsorp- "R" represents the same groups as in the case of the 
tion of the odor molecules. In such a removal process aforesaid sulfhydryl compounds; the thioaldehydes and 
and also in the removal of inorganic debris, the original thioketones of the general formula 
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be a suspension in a liquid medium such as water or 
I olher compounds which do not render the siliceous 

molecular sieves inactive by completely satisfying the 

wherein R' is hydrogen or R, and R is an alkyl or aJke- 5 lu"?^ 

nyl group containing from 1 to 8 carbon atoms or a ^^^^Z^^xf^ ^ f^T * 

phenyl or substituted phenyl group containing from 6 to * a I ^Si?^n ? ? * " 

9 carbon atoms; and - ™ °? P^»««> «° remain on the animal to accomplish 

(c) organic nitrogen containing compounds in which J^T"' 0 "' ™ U t lhe tem appIying a 
the valence of the nitrogen atoms is 3. such as the al" 10 f^^^posinon as used herein can include the 

phatic amines of the general formula R2NR wherein R 171^^^°" ° f * ^ ° T composition 
is hydrogen or R' and R< is an alkyl or alkenyl group 

having from 1 to 6 carbon atoms; and the heterocyclic , A J A m . ,S: . , 

nitrogen compounds containing an imino group in *• A deodorizing animal grooming composition con- 

which the nitrogen atom is a part of the heterocyclic 15 s,stm S « s entially of from about 0.5 to 99 percent by 

ring, particularly the pyrroles, and especially the pyr- WC,fi 3 cr y sta!hne siliceous molecular sieve which 

roles in which the alpha position is unsubstituted, and lS in 3 State of bemg at Ieast P ar tially activated with 

the condensed pyrroles which are the indoles, i.e. indole T^,* 10 organic molecular species, has pore diameters 

per se and the substituted derivatives thereof. at ast 5,5 An g stroms » and in which at least 90 

Specific compounds within the three subclasses des- 20 ^!? enX of the framew °rk tetrahedral oxide units are 

ignated above are acetic acid, propionic acid, butyric 2 tetrah o edra and which has a sorptive capacity for 

acid, gamma hydroxyburyric acid, valeric acid, isova- T^n* 25 " C * a " d 46 t0rr Water vapor P ressure of less 

leric acid (alpha-methylbutyric acid), caproic acid, ca- n wei S ht percent, at least one diluent or agglom- 

prylic acid, isobutyraldehyde, methyl mercaptan, iso- erating agent selected from the group consisting of 

amy! mercaptan, n-butyl mercaptan, crotyl mercaptan. 25 slarch ' ? ilica powder, grain flour, talc, pumice and clay, 

thiophenol, o-methyl thiophenol, allyl disulfide, allyl and an insect >cide or insect repellant. 

sulfide, diallylsulfide, amyl sulfide, benzyl sulfide, thio- 2 * Process f or deodorizing an animal's coat or skin 

cresol, thioisobuteraldehyde, thioiisovaleraldehyde, wnich comprises topically applying to said animal an 

gamma hydroxypropylmethyl sulfide /J, /3'-dichlorovi- effective amount of a crystalline siliceous molecular 

nyl sulfide, dimethyl tetrasulfide, methyl amine, tri- 30 sieve wnicn *s in a state of being at least partially acti- 

methyl amine triethyl amine, allyl amine, 3-methylin- vared with respect to organic molecular species, has 

dole (skatole), 4-methyl indole, 7-methyl indole, beta- P ore diameters of at least 5.5 Angstroms, and in which 

(indolyl-3) propionic acid, a-amino -/HindoIyl-3) pro- at . least 90 percent of the framework tetrahedral oxide 

pionic acid (tryptophan), an indoleacetic acid. units are SiO: tetrahedra and which has a sorptive ca- 

The method for applying the siliceous molecular 35 pacity for water at 25° C. and 4.6 torr water vapor 
sieve compositions of this invention to the skin or coat pressure of less than 10 weight percent, 
of the animal to be deodorized is not a critical aspect. A 3 - Process for deodorizing an animal's coat or skin 
convenient means of application is simply to shake an according to claim 2 wherein in addition to the crystal- 
effective amount of the composition, usually about 0.1 line siliceous molecular sieve there is also topically 
grams to 5.0 grams per square foot of animal coat de- 40 applied to the coat or skin an insecticide or insect repel- 
pending upon the concentration of siliceous molecular lam and at least one diluent or agglomerating agent 
sieve in the overall composition, on the animal, permit selected from the group consisting of starch, silica pow- 
the composition to remain on the animal for a short der, grain flour, talc, pumice and clay, 
period and then remove the bulk of the composition by 4. Process for deodorizing an animal's coat or skin 
brushing or by vacuuming. It is found that a small resid- 45 according to claim 2 wherein the composition topically 
ual quantity of deodorant molecular sieve will usually applied comprises silicalite as the crystalline siliceous 
remain even after vacuuming, and that this residue will molecular sieve and at least one diluent or agglomerat- 
contmue to deodorize the animal for lengthy periods. It ing agent selected from the group consisting of starch 
is to be noted that the composition as actually applied to silica powder, grain flour, talc, pumice and clay 
the animal need not be in the form of a powder, but can 50 * * ♦ * * 
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